Previous research on the labor market for nurses has demonstrated substantial wage and employment gains for nurses during the 1980s and into the early 1990s, some of the gain driven by increased labor demand. This paper documents the decline in real wages for nurses beginning in the early 1990s using individual data for 1988-1998 compared to college educated females and other workers in the health care industry. At the same time, there was an increasing skill premium for RNs reflected in the return to education and experience. Movements of RNs out of hospital employment and changes in the hospital/non-hospital wage differential explain a small portion of the decline. However, changes in measured characteristics and their returns explain very little of the decline, suggesting that the relative wage decrease is driven by a decline in the demand for RNs and increased cost constraints. To support this we show that RNs employed in metropolitan areas with a strong managed care presence earn lower wages than RNs in areas with less managed care.
Introduction
Previous research on the labor market for nurses has demonstrated substantial wage and employment gains for nurses during the 1980s (Schumacher, 1997; Walton, 1997 , Krall, 1995 . When compared to college educated women, for example, registered nurses (RNs) earned about 11 percent higher wages in 1975, while in 1993 RNs realized a 42 percent wage advantage (Schumacher, 1997) . Licensed practical nurses (LPNs) made similar gains when compared to females with between 13 and 15 years of schooling. The gains in nursing relative and absolute wages are thought to have been driven by demand increases due to changes in health care technology, hospital staffing patterns, and public and private third party reimbursement policy.
Beginning in the early 1990s the growth in nursing wages appears to have slowed.
When compared to females with college degrees in non-health professions, the relative wage differential for RNs fell from .35 log points in 1993 to .24 log points in 1994. This decrease coincides with the slowdown in the growth of health care expenditures and rapid changes in the structure of the insurance industry. Previous research has not examined the earnings and employment of nursing personnel past the early 1990s. This paper will extend this research by examining how the changes in the health care industry have influenced the earnings and employment of nurses through 1998. Previous studies have speculated that the increased earnings and employment was driven largely by changes in demand but have not been able to identify this precisely due, in part, to the change being in one direction. This paper examines the role of demand factors by observing RN wages and employment over a period of both slower growth in health care expenditures and slower growth in hospital relative to non-hospital expenditures with imperfect or slow substitution between sectors.
We first examine the earnings and employment patterns of registered nurses over the 1988 to 1998 period. Comparing RNs to appropriate non-nursing comparison groups allows a control for economy-wide and industry-wide changes in earnings and an examination of how relative earnings of nurses have evolved. In addition, examining employment patterns in and out of hospitals allows further insight into the response of these labor markets to changes in the health care industry. We next examine the source of decline in RN relative wages between 1993 and 1998 by decomposing the fall in relative wages into that due to changes in characteristics and that due to changes in the returns to those characteristics. Finally, we examine the impact of managed care's presence in metropolitan areas on RN wages.
II. Background and Data

Background
Health expenditures have risen rapidly over the past forty years. In 1980 real health expenditures in 1997 dollars were $481.6 billion, or 8.9 percent of GDP, and by 1997 expenditures increased to $1,092 billion, or 13.5 percent of GDP (Health Care Financing Administration). Since the early 1990s, however, growth has slowed. Health expenditures as a percentage of GDP have remained relative constant since 1992 and the percentage change in expenditures has decreased to about 2 percent per year.
This slowdown in expenditures has been accompanied by a slowdown in employment and earnings in the health services industry (Engel, 1999) . Between 1987 and 3 1992 job growth in the health services industry averaged 4.6 per year while the growth in overall services averaged 3.8 percent per year. Between 1992 and 1997, however, job growth in health services averaged 2.7 percent while growth averaged 4.4 percent in all services industries. The one exception to this trend was the home health industry where employment growth averaged 12.7 percent between 1992 and 1997. Due to changes in federal reimbursement policy in 1998, however, employment growth in this sector fell to -4.5 percent (Engel, Table 1 ).
It is believed that one of the main contributors to this slowdown is the emerging dominance of managed care in the health insurance industry. In 1988 about 8 percent of individuals with health insurance were covered through a health maintenance organization (HMO), preferred provider organization (PPO), or point of service plan (POS). By 1996 this increased to 33 percent (The Lewin Group, 1997) . Managed care's share of employer-provided insurance is even greater. Managed care plans enrolled 85 percent of employees in 1997 up from 77 percent in 1996 and only 48 percent in 1992 (William H. Mercer, Inc. 1998) . Both small and large firms are now likely to offer at least one managed care plan to their employees (Jensen et al., 1997) . A premise of managed care is to control costs through competition and provider monitoring of costs, as compared to patient and physician moral hazard associated with standard fee-for-service insurance.
Declines in the growth of health care costs have been driven in part by these changes in insurance and industry structure.
While the rise in managed care has been one of the most significant changes in the health care industry in recent years, this was not a uniform effect across regions of the country. According to 1996 data from American Association of Health Plans, managed care provides about 78 percent of the commercial insurance market among the top 146 metropolitan statistical areas. This ranges from a high of 96 percent to a low of 43 percent across MSAs. Dranove et al. (1998) report that, as of 1994, the share of physician revenues earned from managed care ranged from 17 percent to nearly 60 percent across cities with populations exceeding 1 million. Thus, one would expect that cost savings would vary across regions as well.
The emergence of managed care as well as other cost containment measures such as the Medicare Integrity Program and other initiatives to reduce fraud and abuse have lead to an overall slowdown in the health services industry. This in turn may have caused a slowdown in the nursing labor market. This slowdown need not be uniform, however, as such measures as the movement toward team nursing and accelerated care nursing (Gardner, 1991) and other measures to achieve greater efficiency in the delivery of health care may have placed greater emphasis on higher skilled nurses than lower skilled nurses.
We examine these issues below.
Data
The cross sectional data for this paper are drawn from the monthly Current Population Survey (CPS) Earnings Files, conducted by the Bureau of the Census, from January 1988 through December 1998. Since the focus is on nursing earnings and employment patterns over the 1990s, the analysis is restricted to the years 1988 through 1998 (for analysis of earlier years see, among others, Schumacher, 1997 workers increased in 1998. The non-health comparison group also experienced relatively modest wage increases over the period with wages peaking in 1994 and slight declines since then. Wages in 1998 increased substantially for this group.
III. Relative Wage Growth: 1988 to 1998
In order to examine the real wage growth of nurses over the period, differences in worker and labor market characteristics must be accounted for. This is done by constructing an adjusted earnings index. For each group of workers, the following equation is estimated: 
where lnW in is the log real wage for worker i in occupational group n, X contains observed personal and job-related characteristics that affect the wage, β their coefficients, and ε is a well-behaved error term. Assuming a common structure of earnings over time (an assumption relaxed below), the coefficients on year dummies (τ) provide an estimate of log earnings differences by year after controlling for worker mix and other characteristics. The year coefficients are converted to a percentage index by the formula exp(τ y )*100.
Relative earnings are examined by estimating the following equation for each year:
physicians, dentists, optometrists, and podiatrists who are likely to have a high proportion of individuals with earnings topcoded in the CPS. It is apparent that RNs experienced a decline in real wages during the 1990s relative to college educated women. Such factors as the shift from fee-for-service to managed care health insurance plans and changes in federal reimbursement policies appear to have decreased the demand for RNs (Engel, 1999) . Note that this decline in real wages
is not due to lower skill requirements among RNs or less hectic work in hospitals. In fact, just the opposite may be occurring (Kilborn, 1998) , in which case we have understated the decline in wages. Employment in both sectors fell in 1998. This increase in relative non-hospital employment is consistent with stories of care moving out of hospitals and into nonhospital settings (Brider, 1996 , Engel, 1999 . The health care comparison group shows relatively steady employment increases in hospital employment early in the period, but in the later years employment growth is much stronger in non-hospital settings.
The relative wage declines and the slowdown in the growth of employment for RNs are consistent with the demand decrease story, and the relatively larger declines for hospital RNs as well as the decline in relative employment is consistent with particularly strong slowdown for RNs in hospitals. This likely reflects the increasingly competitive nature of health care markets in an era of concern over rising health care costs and the emergence of managed care.
IV. Understanding the Relative Wage Decline
Overall, RN earnings decreased relative to the non-health comparison group by 2.2 percent per year over the 1993-1998 period and by 1.9 percent per year when compared to the health care comparison group. In this section we attempt to gain a better understanding of this decline
A Decomposition of Wage Growth
We first examine this relative wage decline more closely by constructing a decomposition which separates the contributions of changes in relative quantities (the X's) from changes in relative prices (the β's). We follow the procedure of O'Neill and Polachek terms is also estimated to get an estimate of the average return to each characteristic over the period. We then calculated the mean as well as the average annual change for each characteristic over the period. These estimates are then used to decompose the decline in RN wages over the 1993-1998 period, by separating out the proportion due to changes in the characteristics (quantities) and those due to changes in the coefficients (prices).
Columns 1 and 3 of Table 5 take the average annual change in the variable and multiply it by the average coefficient over the pooled sample for each group (∆X i *β i ).
The difference between these two products for RNs and the comparison group reflects the effect of the relative changes in the variable on relative earnings. Columns 2 and 4 take the average annual change in the coefficient (the time trend interactions from equation 3) and multiply it by the average level of the variable over the period (∆β i *X i ). The difference between groups for this product indicates the effect of changes in the prices associated with this variable on the relative earnings.
In Table 5 The largest single contributor to the relative wage decline is the decrease in the returns to hospital employment, which accounts for about 25 percent of the decline in relative wages. The hospital wage differential decreased from a high of about 20 percent in 1991 to a low of 11 percent in 1998. Schumacher and Hirsch (1997) argue that a large part of the hospital wage differential is due to unmeasured skills and less pleasant or more demanding working conditions in hospitals (e.g. shift work). As care has moved from the hospital to the non-hospital setting in recent years, they speculate that the hospital wage differential should decline owing to falling hospital wages and, possibly, rising nonhospital wages. The evidence here suggests that there has been a significant decline in the differential for hospital RNs.
Differences in the residual trend (the coefficient on the time variable) in earnings are large, and make up by far the largest component of relative wage decline. That is, changes in measured characteristics and the return to those characteristics cannot explain the relative wage decline for RNs. In fact, these variables suggest relative wages should have increased for RNs. This implies the wage decline was relatively constant across all nurses and is consistent with an overall decline in the demand for RNs over this period.
Results are similar when comparing RNs to the health care comparison group.
Changes in characteristics account for about 18 percent of the wage decline while changes in the return to those characteristics predict wages should have increased (by about 3 percent per year). The returns to measured skills (experience and schooling) increased substantially for RNs relative to the comparison group. Again, the residual trend is the largest contributor to the relative wage decline. Thus, the results suggest that, while the decline in relative wages appears to be consistent with an overall decline in demand for RNs over this period, they also indicate an increasing return to skill in the market for nurses, evinced by the relatively faster growth in the return to schooling and experience for RNs as compared to the comparison groups.
The Effects of Managed Care on Earnings
While the results above suggest that the demand for RNs has decreased since the early 1990s, there is no direct evidence to support this. We now examine the relationship between RN earnings and the presence of managed care health insurance. It is widely believed that the rise of managed care throughout the 1990s was a major factor in the slowdown in the increase in health care costs, and this may well have decreased the earnings of RNs. Buerhaus and Staiger (1996) examine the relationship between nursing employment and earnings and managed care over the 1983-1994 period by separating states into those with high and low rates of enrollment in health maintenance organizations. They find that managed care is associated with slower growth in employment for RNs, but do not find an effect for wages.
It would be ideal to have data at the individual market level on the presence of managed care over time. This would allow one to relate the trend in earnings to the growth in managed care. Unfortunately, these data are not available. Instead we provide evidence based on cross-sectional data for a single year. The data used here are from the American Association of Health Plans (AAHP) and provide the percentage of individuals with commercial health insurance who are enrolled in a managed care plan (either an HMO, PPO, or POS plan) by metropolitan statistical area in 1996. While not ideal data, these data may be preferable to those used by Buerhaus and Staiger (1996) since the MSA corresponds more closely to a labor market and avoids what may be considerable intra state variation in wages and managed care. In addition the data used here are over a period were managed care was fairly well established in most areas.
The AAHP data contain the percentage of individuals with commercial health insurance enrolled in fee-for-service, point-of-service, preferred provider organizations, and health maintenance organizations for 146 MSAs in 1996. POS plans are similar to PPOs, but coverage generally is more generous when enrollees use in-network services.
Unlike PPOs, however, each enrollee is assigned a primary care provider who must authorize all in-network service and often out-of-network service as well. Between 1994 and 1995 the nationwide market share of POS plans more than doubled from 9 percent to 20 percent, while HMOs and PPOs increased by about 25 percent (Jensen et al., 1997) .
We define managed care market share as the sum of HMO, PPO, or POS shares.
In order to examine the impact of managed care market share on RN earnings, we merge the AAHP data with our CPS data for 1995-1998, allowing us to examine the effects for RNs in the 146 largest MSAs. Table 6 shows the effects of including managed care's market share in the RN's MSA on RN earnings. The first two columns pool the years 1995-1998, while the remaining columns present separate estimates for the years 1995-1996 and 1997-1998 . The pooled results show no significant effect of managed care on RN earnings. There is, however, a significant effect of managed care on RN earnings in the 1997-1998 period. Managed care penetration in 1996 is associated with lower RN wages in 1997/1998. More specifically, a one standard deviation increase in the percent of managed care in a MSA (.094) is associated with about a 1.7 percent decrease in wages.
While the effect is relatively small it suggests that managed care is associated with lower RN wages. 2 Table 7 also displays results for the health care control group. There is no negative effect of managed care on the earnings for these workers. This suggests that managed care has been far more able to limit wage growth of RNs than of other health care professionals.
The finding of no significant effect in the early years but a significant effect in the later years makes sense for a number of reasons. First, one cannot rule out the possibility of a simultaneous relationship between managed care and earnings. For example, managed care may result in lower RN wages due to more binding cost constraints, but its adoption also may be most likely where RN wages are "high". Such bias might mask the effect of managed care in the 1995-96 regression. In addition, adoption of managed care may have a gradual rather than immediate impact on wages. The results for 1997/1998, however, should capture the effect of past adoption of managed care on current wage levels.
A more direct interpretation of these results is that only in recent years, as managed care has become the "dominant" sector, have they been able to have an effect on wages. When their penetration was small and RN employment was growing, RNs could work for non-HMO, so HMOs had to pay going wages. With employment stagnant and HMOs having much of the market, they can pay lower wages and still hire employees.
Consistent with this explanation (in results not shown) we find that this effect is significantly stronger at high levels of managed care than at lower levels.
2 Note that these estimates suffer from potential aggregation bias in the standard errors arising from inclusion of MSA level measures of managed care matched to individual level data. The coefficient estimates, however, need not be biased (Moulton, 1990) .
To examine the sensitivity of these results to specification, we included controls for city size in our regressions. Beginning in October of 1985 the CPS began including identifies for 7 city sizes (100,000 -249,999; 250,000-499,999; 500,000-999,999; 1 million-2,499,999; 2.5 million-4,999,999; 5 million-9,999,999; and 10 million or more). 3 We first included these dummies separately in regressions controlling for the level of managed care, and found that the inclusion of these variables does not affect the impact of managed care penetration on RN wages. We next interacted these variables with the managed care variable to examine if the effect varies by city size. The results indicate that the impact of managed care on wages was significantly larger for the smaller sized MSAs than for the larger MSAs. 4 Table 7 also shows the effects of including the insurance types separately in the wage equation (column 2). These results suggest that most of the managed care effect on earnings is working through HMOs and less so through the other types of managed care.
We also examine the effects of managed care on earnings by estimating the relationship between the average wage change in each MSA between 1995 and 1998 and managed Where MCc is the percentage of insurance coverage with managed care in 1996 in MSA c and ∆Union is the change in union density between 1995 and 1998. 5 Consistent with the findings in Table 6 the change in the average wage change is lower in MSA with a higher managed care presence. Again, demand constraints appear to have had a significant effect on RN wages.
VI. Conclusions
This paper examines the earnings and employment of RNs between 1988 and 1998, a period where demand growth demand slowed, particularly within hospitals. We find that beginning in 1993 RN real wages declined and fell compared to wages of college educated females and to other workers in the health care industry. Compared to college educated females, RN wages fell .09 log points between 1988 and 1998. Without adjusting for changes in or returns to characteristics RNs experienced relative wage declines of 2.2 percent per year compared to college educated females and 1.9 percent per year compared to other workers in the health care industry.
Decomposing the relative wage loss for RNs suggests that the majority of this relative wage decline is not accounted for by changes in relative characteristics or changes in relative coefficients. This supports the hypothesis that wage declines were due to declines in the demand for RNs. The decompositions did reveal that the relative returns to schooling and experience increased significantly for RNs over the period, which is consistent with stories of skill-upgrading in hospitals (Kilborne, 1998) .
Relating the earnings of RNs to the presence of managed care in the industry provides direct evidence suggesting that cost constraints are partly responsible for wage declines. RNs in metropolitan areas with a higher managed care market share in 1996 earn lower wages in 1997/1998 than otherwise equivalent RNs. Part of the cost savings typically associated with managed care may come from lower nursing wages. No such evidence was found for other health care personnel.
More than simply describing the trends in the nursing labor market over the past decade, this paper gives insight into the complex and dynamic workings of the health care
industry. Over this period we have seen frequent calls for increased regulation, concern over rapidly rising costs, the restructuring of the private health insurance industry, and changes in Medicare and Medicaid policy. These events have had a great impact on the delivery of health care: hospital mergers increased rapidly, outpatient clinics arose to compete directly with hospitals, managed care plans changed the way hospitals and doctors do business, etc. The results here suggest that the nursing labor market was also impacted. The overall decline in real and relative wage for RNs along with a increase in the return to nursing skills indicates the increasingly competitive nature of the health care industry as hospitals are pushed by both private and public third party payers to limit costs.
Previous literature (Schumacher 1997; Krall, 1995; Walton, 1997) has speculated that changes in demands played a large role in RN wages. Since these papers were examining periods of largely increasing wages and increasing demand, however, inferences about the role of demand have not been compelling. This paper provides additional insight on the role of demand by examining a period of slower growth in health expenditures and slower growth in hospital relative to non-hospital employment. The evidence presented here supports the inference that demand effects are important, since relative wages fell among hospital and non-hospital nurses, but most among the latter group. Other variables included in the regressions were years of schooling, potential experience and its square, and dummy variables for city size (6), gender, race (3), ethnic group, part-time status, marital status (2), and region (8). .002 (-10.3) .000 (-2.0) .002 (-12.6) .001 (-4.6) Table provides a decomposition for the annual decline in relative earnings for RNs between 1993 and 1998. The first two columns decompose the 2.2 percent annual decline in relative earnings between RNs and the non-health care comparison group. The second two columns decompose the 1.9 percent annual decline in relative earnings between RNs and the health care comparison group. For each, the first column multiplies the average annual change in the variable by the average coefficient on that variable over the entire period. The difference is the RN effect less the comparison group effect. The numbers in parenthesis are the percentage of the total decline in relative earnings accounted for by this variable. The second column takes the average annual change in the coefficient (calculated by interacting the variable with a linear time trend) and multiples it by the average for the variable over the period. Again the numbers in parentheses indicate the percentage of the total decline accounted for by the change in the coefficients associated with this variable. For Race/Ethnicity, Marital Status, and Region, the table numbers are the aggregate effects for all the variables in these categories. Data for wages and other characteristics are from the CPS ORG files for 1995-1998, managed care data are from the American Association of Health Plans. %Managed Care is the percentage of individuals with commercial insurance who are enrolled in an HMO, PPO, or POS health plan in the RNs MSA.
Other variables included in the model are schooling, experience and its square, and dummy variables for gender, race/ethnicity (3), public employment, metropolitan area, union status, region (8) and year (3).
